Neovascular growth factors.
Neovascularisation is the biological process of forming new blood vessels. Many conditions can initiate neovascularisation including trauma or chronic ischaemia produced by diseases such as diabetes. Neovascularisation proceeds through a series of steps beginning with destruction of the basement membrane surrounding the microvascular endothelial cells, which allows endothelial cells to extend cytoplasmic buds in the direction of chemotactic factors. Migrating endothelial cells elongate, divide and eventually form tube structures which join to form mature new capillaries. Results of in vitro experiments, in vivo experiments, and clinical studies suggest that peptide growth factors can play key regulatory roles in each step of neovascularisation through both direct and indirect actions. At sites of vascular injuries, degranulating platelets release PDGF, IGF-I, EGF, and TGF-beta. Macrophages and neutrophiles drawn into the ischaemic or injured areas synthesise and release TGF-alpha, TGF-beta, and PDGF, and wounded endothelial cells secrete FGF. These peptide growth factors can stimulate migration, mitosis and differentiation of endothelial cells in culture and can induce neovascularisation in animal models. Clinical correlations suggest that peptide growth factors in the vitreous such as IGF-I and bFGF may promote diabetic retinopathy. As the biological mechanisms of neovascular growth factors become better understood, it may be possible to develop therapeutic approaches to selectively inhibit the peptide growth factors which regulate neovascular diseases.